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(54) ELECTROLESS TIN PLATING METHOD 

(57) Abstract: 

PURPOSE: To enhance reliability in mounting a multi-pin TAB tape, etc., by 
treating the surface of a material to be plated with a liq. mixture of the acid, 
peroxide and org. high molecular compd. and then electro I ess-plating the 
material. 

CONSTITUTION: Copper as a material to be plated is electro I ess-plated with tin. 
In this case, the surface of the ma^&r-hrl ITS treated with a liq. mixture of the 
acid, peroxide and org. high molecular compd., and then the material is 
e I ec'trol ess-plated. The plated material is further annealed. A soln. contg. at 
least one kind among sulfuric acid, hydrochloric acid, nitric acid and 
phosphoric acid is used as the acid. Ammonium persulfate or hydrogen peroxide is 
used as the peroxide. A compd. obtained by linking a strajjht-cha i n hydi^ arbon 
or cyclic-carbon compd. to the sulfate group or ph osphate group ^or m ^^e^sa\Tofr 
the compd^ are used as the org. compd. Consequent I y^any trouble is hardTTy 
caused in the electric-component circuit. 
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♦NOTICES* 

The Japanese Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] The non-electrolyzed tinning technique which uses copper as a galvanized object and is 
characterized by performing electroless-plating processing in the process which performs non- 
electrolyzed tinning after processing a galvanized object front face with the mixed liquor of an acid, a 
peroxide, and an organic high molecular compound. 

[Claim 2] The non-electrolyzed tinning technique according to claim 1 of performing annealing 
processing further after carrying out electroless-plating processing of the galvanized object. 
[Claim 3] The non-electrolyzed tinning technique according to claim 1 or 2 of using the solution which 
contains a kind of a sulfuric acid, a hydrochloric acid, a nitric acid, and the phosphoric acids, or two 
sorts or more as an acid. 

[Claim 4] It is the non-electrolyzed tinning technique according to claim 1 or 2 of using one side of an 
ammonium persulfate and the hydrogen peroxides either as a peroxide. 

[Claim 5] The non-electrolyzed tinning technique according to claim 1 or 2 of using the salt of the 
compounds which a straight chain hydrocarbon, the letter carbon compounds of cyclization, or these 
derivatives combined with the sulfuric-acid machine or the phosphate group as an organic high 
molecular compound, or these compounds. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] The non-electrolyzed tinning technique which can suppress that a whisker 
generates this invention in the plating side after tinning especially about the non-electrolyzed tinning 
processing technique in the tape career used for a package of IC element is offered. 
[0002] 

[Description of the Prior Art] In recent years, in an electronics-industry community, the development 
of the multirole equipment which has a low cost and high-reliability is furthered quickly, and it has 
high-reliability and various functions in connection with an occurrence of the high efficiency by this, 
and a high-density element, and lightweight and the demand to a thin small device have increased. And 
in connection with this, new element package ED is adding importance day by t day, and the 
development is furthered as a technical probrem with important diversification and miniaturization 
especially in an IC package. Moreover, the occurrence of the tape career of the minute pin spacing 
which can meet the request of the formation of many pins in a smal UC package by progress of such 
element package technique is searched for. * - ^ 

[0003] TAB gives the minute lead pattern of many metals for bondings on t he synthetic-resin substrate 
which has electric insul ations, such a^aTpoiyimide-resInftim formed in theshapeof a tape. As the 
charactenstic featuf^incethe test pad is held7 before mounting the defect of poortionding and a 
poor chip after bonding, it can discover, moreover, it is possible for the size of IC pad to be small, to 
end compared with wire bonding, and to perform much more many pins-ization - etc. ~ there are 
many the advantages 

[0004] Although this TAB has three layer TAB in use which has the structure which stretched copper 
foil for adhesives to be used on a resin film now, in order to form a lead by etching, there is a 
limitation in performing many pi ns-ization indispensable to high den sity assembly by this three layer 
TAB. On the other hand, although two-laye r TAB in which the direcT metal layer was formed"Wthe 
r esinfilm with wh ich the development is farthered in recent years is advantageous fcr'the formation of 
many pins since a lead is formed of electroplating In order to apply optical techniques, such as the 
photo-lithography technique using the resist, in the process of lead formation The lead pitch which can 
be formed has the large place depended on the resolution of a resist, and the present condition is that 
the quality of the performance is left for both to etching technique and resist technical progress. 
[0005] By the way, as technique of mounting TAB in IC chip, the so-called gag bonding method 
which piles up and carries out thermocompression bonding of the lead of TAB on the bump formed 
beforehand is common for IC chip, and it can be said that it is efficient and TAB is excellent in a 
package of IC chip also in this point compared with the wire-bonding method conventionally applied 
to bondings, such as a leadframe. 

[0006] Although the optimum technique plates with gold alsoatthec oppe lead by the side of TAB in 
order to raise bond strength, since [ to require ] the bump formed inTC chip was usually formed 
b}/gold, recently, tinning is used as a golden alternative from the cost-problem. It is because folly 
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reliable bond, strength will be obtained since an eutectic alloy is produced into this fraction when 
thermocompression bonding o f the tin formed in the lead of TAB and the gold of the bump of IC chip 
is carried out in order that tin may form gold and an eutectic if it becomes what. 
[0007] As the technique of forming the plating coat of tin on a copper lead, although there are electric 
tinning technique and the non-electrolyzed tinning tecKSque, generally the non-electrolyzed tinning 
technique is used rather than the electric tinning technique from relations, such as connection of the 
pattern of a lead, and dispersion of plating thickness. 
[0008] 

[Problem(s) to be Solved by the Invention] although it is efficiently [ cost-wise / tinning / and ] useful 
as one of TAB formation techniques for IC pa ckage as described above, the needlelike excrescence 
(henceforth a whisker) which boils occasionally on the tinning coat formed on copper, carries out, and 
is mostly called a whisker perpendicularly to a coat occurs Once it generates, this whisker will grow 
with time and will grow up to be even millimeters [ several / a maximum of] order. As a general trend, 
the edge or co rner of a processed material has much location which this whisker generates, and it is 
generatedTjyTAB.iJQminner lead 1 [ many 1 I n "future package technique, High^densitv-iz ation by 
the formation of many pin s progresses further, andsince it being farther made detailed and becoming 
micrometers [ some dozens of] order is expected, the inner lead pitch of TAB has large possibility of 
generating the defective by the shunt of the lead which adjoined easily by growth of the above- 
mentioned whisker. 

[0009] Now, there is no suitable technique of canceling occurrence of this whisker. The study from 
the standpoint of a plating liquid improvement, although the study from the standpoint of the plating 
after-treatment technique is made yet - deciding -- ** the technique of becoming not being found 
out, but, although the combined use with the annealing method for heat-treating after tinning and the 
technique of holding at this and low temperature further is performed as a countermeasure over 
whisker occurrence Even if it makes it what **, such technique is extracted to how the latent period to 
whisker occurrence is extended, and has not become a radical cure. 
[0010] this invention is faced solving the above-mentioned trouble in tinning processing, and 
performing non-electrolyzed tinning processing, and it aims at offering the non-electrolyzed tinning 
technique which can suppress occurrence of a whisker completely. 
[0011] 

[Means for Solving the Problem] After this invention for attaining the above-mentioned technical 
probrem facing copper as a galvanized object performing non-electrolyzed tinning to this and 
processing a galvanized object front face with the mixed liquor of an acid, a peroxide, and an organic 
high molecular compound, it is characterized by performing electroless-plating processing. 
[0012] Moreover, after performing the above-mentioned processing, it includes performing annealing 
processing in a galvanized object further. 

[0013] As an acid used in case of non-electrolyzed tinning processing in this invention It is desirable 
that it is a solution containing a kind of a sulfuric acid, a hydrochloric acid, a nitric acid, and the 
phosphoric acids or two sorts or more. It is desirable to use one side, moreover ~ peroxide ******.. 
either an ammonium persulfate or the hydrogen peroxides - It is desirable to use the salt of the 
compounds which a straight chain hydrocarbon, the letter carbon compounds of cyclization, or these 
derivatives combined with the sulfliric-acid machine or the phosphate group as an organic high 
molecular compound further again, or these compounds. 
[0014] 

[Function] Next, the detail of this invention and an operation are explained. 
[0015] The precipitation of the principle of electroless plating is enabled by adding the compound of a 
certain kind as for which the tin which originally cannot be separated from the relation of electrode 
potential on copper can reduce copper electrode potential rather than the electrode potential of tin into 
plating liquid. 

[0016] As this kind of a compound, thiourea is used widely. Therefore, a precipitation of a up to [ the 
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copper of tin ] is a substitution reaction, and affecting a copper surface state and the property of the 
tin which microscopic granularity put is fully considered. 

[0017] Moreover, although various views are one of the causes which a whisker generates in tinning 
and the essential cause is not checked now, the opinion to which it be supposed that it is based on 
copper residual stress is the most leading opinion. There are many views that the annealing [ which 
suppresses generation of a whisker ] method which it is the simplest and is heated several hours at 90- 
120 degrees C after tinning as the high technique of an effect is the optimum, and it is also the 
technique of supporting the above-mentioned residual-stress theory. However, even when the above- 
mentioned heating technique is adopted, even if it is possible, it cannot extinguish suppressing whisker 
occurrence completely. 

[0018] Generally, the location which a whisker tends to generate is the corner at the nose of cam of a 
lead in what has a detailed circuit like TAB. From this, a whisker can consider that the occurrence is 
influenced also in the shape of [ of a covering object ] surface type. It is thought that that it is easy to 
generate a whisker in the corner at the nose of cam of a lead originates in the irregularity of the front 
face of a covering object when it sees microscopically, and if the front face of a covering object is 
smooth, it will have suggested that occurrence of a whisker can be suppressed a certain degree. That 
is, it is considered to be effective as a means to suppress occurrence of a whisker whether the front 
face of a covering object is made by processing before performing tinning, and to make it smooth. 
[0019] Usually, before surely performing plating processing by every wet plating technique, physical in 
a galvanized object and operation in which a chemical preparation performs the defecation of the front 
face are made. Generally these processings are called head end process, and they are performed in 
order to rais e the adhe sion and the appearance of a plating coat and a material 1 which were acquired. 
[0020] It is divided roughly into the activation process for removing the oxid e film currently form ed 
on the de ereasing process for removing the fats and oi ls which have adhered to the function of ~ 
pretreatmenronagalvanized field, and the galvanized field. The technique using the electrolytic 
decomposition process other than the technique according [ the former degreasing process ] to the 
organic solvent is adopted. The technique of using mineral acids,^such as the technique of removing an 
oxide film every material using the solution which can melt a galvanized object about the latter, and a 
sulfuric acid, a nitric acid, and removing an oxide film, or the technique of performing by using these 
both together is common. 

[0021] Also in the non-electrolyzed tinning technique, not an exception but the above-mentioned 
degreasing process and the activation process are adopted as pretreatment. However, a copper front 
face will usually be split-face-ized inevitably [ before performing this process after performing this 
activation process, since an activation process is the technique of removing an oxide film by melting 
the oxide film of a galvanized object, i.e., a copper front face, ]. This is exactly becoming the 
indlnaTion which promotes occurrence of a whisker, judging from the reason mentioned above. 
[0022] In this invention, it succeeds in attaining smoot hing on the front face of copper after processing 
by adding jmo rgania high molecular compoundin the tlquidfor activation processing . Thus, it is 
presumed that a copper fr ont face carries out smoothing b y adding an organic high molecul ar 
compound in an activation processing solution because this organic high molecular compound will 
show the work which the concavity on the front face of copper is adsorbed, and delays lysis of the 
fraction to a heights and will ease the microscopic irregularity on the front face of copper as a result, if 
an organic high molecular compound exists in this solution. 

[0023] It turns out that the compound having the functional group which has hydrophobic properties, 
such as a functional-group straight chain-like carbon compound which has hydrophilic properties, such 
as a sulfuric-acid machine or a phosphate group Jas structure of an organic high molecular compound 
which shows such an operation, or a letter carbon compound of cyclization, is desirable. In this 
invention, although the organic high molecular compound described above in the solution used as 
polishing liquid is melted and it uses in fact in case activation processing is performed, as for the 
concentration, the effect is fully acquired at about several percent with a weight. Moreover, about the 
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processing time, although it does not change with the case where it processes with the activation 

solution which does not usually contain an organic high molecular compound, it is the most desirable 

to set, after checking the surface state after processing in real operation. 

[0024] Moreover, after doing in this way and performing data smoothing, even if it performs 

activation processing by the, mineral acid etc. continuously further, the effect of this invention does not 

change. 

[0025] Moreover, although it is natural, when performing annealing processing to a substrate at the 
temperature near after [ non-electrolyzed tinning coat formation ] 100 degree C, the effect of this 
invention can be promoted much more. 
[0026] 

[Example] The example of this invention is explained below. 

The thing in which the 1 -micrometer mpp^f ^nat war formed on the top of the polyimide-resin film 
(Toray Industries and the Du Pont make, Kapton 200H) which is 50 micrometers was made into the 
basfi; diitr , miiiyle"l ,, i*ritkness created two-layer TAB which us ed together the lithography method 
and the semi additive process by electroplating on this base top, and formed the wiring circuit by 
copper with the lead width of face of 100 micrometers, a lead space width of face [ of 130 
micrometers ], and a lead thickness of 30 micrometers in it, and made 
[0027] Non-electrolyzed tinning was performed in the procedure shown below using the above- 
mentioned sample, plating pretreatment ******* first Max - clean - after were immersed for 20 
seconds at 20 degrees C using BEG-306 (product made from ******) and performing degreasing 
processing, the pure water performed washing for 1 minute, and processing for 20 seconds was 
succeedingly performed at 20 degrees C using the mixed solution which consists of a 5g [A. ] 
ammonium persulfate, a 20ml [/I. ] sulfuric acid, and a lg [/L ] sodium dodecyl sulfate 
[0028] Next, after a pure water performed washing for 1 minute, the 10 capacity % sulfuric acid was 
used for the pan, processing for 20 seconds was performed at 20 degrees C, and the base was dried. 
[0029] As non-electrolyzed tinning processing, it is Tinposit. Processing for 5 minutes was performed 
at 70 degrees C using LT-34 (******** Far East company make), and the pure water performed 
washing for 1 minute. Thus, the thickness of the obtained tinning coat was about 0.6 micrometers. 
[0030] When the sample obtained in the above-mentioned procedure was left in the atmospheric air 
and the occurrence status of a whisker was observed with the metaloscope (one 200 times the scale 
factor of this), occurrence of a whisker was not observed at all after 60 day progress. 
Two-layer TAB was created in the same procedure as example 2 example 1, and it considered as the 
test sample. 

[003 1] Next, the non-electrolyzed tinning coat was formed in the same procedure as an example 1 
except having changed [ 1. ] the concentration of a sodium dodecyl sulfate in 0.5g /with the chemical- 
polishing liquid used in the example 1 . 

[0032] When the occurrence status of a whisker was observed like the example 1 about this sample, 
occurrence of a whisker was not observed at all after 60 day progress. 

Two-layer TAB was created in the same procedure as example 3 example 1, and it considered as the 
test sample. 

[0033] Next, the non-electrolyzed tinning coat was formed in the same procedure as an example 1 
except having changed [ 1. ] the concentration of a sodium dodecyl sulfate in 1.5 g /with the chemical- 
polishing liquid used in the example 1 . 

[0034] When the occurrence status of a whisker was observed like the example 1 about this sample, 
occurrence of a whisker was not observed at all after 60 day progress. f 
Two-layer TAB was created in the same procedure as example 4 example 1, and it considered as the 
test sample. 

[0035] Next, the non-electrolyzed tinning coat was formed in the same procedure as an example 1 
except having changed to the sodium dodecyl sulfate with the chemical-polishing liquid used in the 
example 1, and having used 1 and 5-naphtha range sulfonic-acid disodium by the concentration of lg/1. 
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When the occurrence status of a whisker was observed like the example 1 about this sample, 
occurrence of a whisker was not observed at all after 60 day progress. 

Two-layer TAB was created in the same procedure as example 5 example 1, and it considered as the 
test sample. 

[0036] Next, the non-electrolyzed t inning coa t was formed in the same procedure as an example 1 
except having changed to the sodium dodecyl sulfate with the chemical-polishing liquid used in the 
example 1, and having used the 2-naphthylamine-l -sulfonic acid by the concentration of lg/1. When 
the occurrence status of a whisker was observed like the example 1 about this sample, occurrence of a 
whisker was not observed at all after 60 day progress. 

When annealing processing of 2 hours was performed for the non-electrolyzed tinning coat formation 
two-layer TAB test sample created in the same procedure as example 6 example 1 at 100 degrees C 
and the occurrence status of a whisker was observed in the same procedure as an example 1, 
occurrence of a whisker was not seen after 180 day progress. 

[0037] In addition, the thickness of the tinning coat after annealing processing was 0.45 micrometers. 
With the subtractive process by the lithography method and the etching method, three layer TAB in 
which the wiring circuit by copper with the lead width of face of 100 micrometers, a lead space width 
of face [ of 130 micrometers ], and a lead thickness of 35 micrometers was formed was created on one 
side of a polyimide-resin film (the Ube mineral product company make, **************-S) with an 
example 7 thickness of 100 micrometers, and it considered as the test sample at it. 
[0038] After forming a non-electrolyzed tinning coat in the procedure same about the above- 
mentioned sample as an example 1, when the occurrence status of a whisker was observed with the 
same procedure as an example 1, occurrence of a whisker was not seen at all after 60 day progress. 
Two-layer TAB was created in the same procedure as example of comparison 1 example 1, and it 
considered as the test sample. 

[0039] Next, the non-electrolyzed tinning coat was formed in the same procedure as an example 1 
except having used the thing except the sodium dodecyl sulfate with the chemical-polishing liquid used 
in the example 1 . It was checked that many whiskers which grew until the lead which occurrence of 
the whisker of several is observed after two day progress, and will adjoin 14 days after connected too 
hastily, when the occurrence status of a whisker was observed like the example 1 about this sample 
exist. 

Two-layer TAB was created in the same procedure as example of comparison 2 example 1, and it 
considered as the test sample. 

[0040] Non-electrolyzed tinning was performed to this in the procedure shown below using the above- 
mentioned sample, namely, - first -- plating pretreatment ****♦*-- truck the nu - the pure water 
washed, after were immersed for 90 seconds at 80 degrees C using 7 (******** Far East company 
make) and performing degreasing processing, clean and Processing for 20 secpnds was succeedingly 
performed at 20 degrees C using CPB-60 (Mitsubishi Gas Chemical Co., Inc. make). Next, after a 
pure water performed washing for 1 minute, processing for 20 seconds was performed at 20 degrees 
C using the sulfuric acid of 10 capacity %, and this base was dried after processing. 
[0041] Then, the non-electrolyzed tinning coat was made to form in the same procedure as an example 
1, and plating after treatment was performed. 

[0042] When the occurrence status of a whisker was observed in the same procedure as an example 1 
about the sample obtained as mentioned above, occurrence of a whisker was checked at the next day 
and many whiskers which grew by the time the lead which will adjoin seven days after connected with 
the pan too hastily were checked. 

When annealing processing was performed for the non-electrolyzed tinning coat formation two-layer 
TAB sample created by the example 1 of example of comparison 3 comparison at 100 degrees C for 2 
hours and the whisker occurrence status of this sample was observed in the same procedure as an 
example 1 , occurrence of a whisker was observed after 30 day progress, and many whiskers which 
grew by the time the lead which adjoins after 45 day progress connected with the pan too hastily were 
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checked. 

[0043] In addition, the thickness of the tinning coat after annealing processing was 0.45 micrometers. 
[0044] 

[Effect of the Invention] Like, when [ which was described above ] based on the non-electrolyzed 
tinning technique of this invention That the problem which produces the various defects of a simplistic 
grade based on a whisker was in electrical-part circuits, such as a patchboard formed of the substrate 
which performed tinning, in order that a whisker might occur in a coat after tinning processing 
conventionally It cannot be based on annealing processing after tinning, but can suppress by 
performing tinning pretreatment by this invention. Since the effect can be promoted much more by 
using together this and annealing processing after tinning further again, the reliability in a package of a 
many pins-ized TAB tape etc. can be raised especially remarkably. 



[Translation done.] 
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